Adenosine 3',5'-monophosphate-mediated induction of 17 alpha-hydroxylase and C 17-20 lyase activities in cultured mouse Leydig cells is enhanced by inhibition of steroid biosynthesis.
We recently reported that treatment of mouse Leydig cell cultures for 5 days with LH or cAMP caused an induction of the microsomal cytochrome P-450 activities 17 alpha-hydroxylase and C17-20 lyase. We also have shown that the microsomal P-450s are very sensitive to oxygen-mediated loss of these activities and that this decrease is enhanced by steroids produced during acute cAMP stimulation of Leydig cells. In the present study, we investigated whether steroids produced during chronic cAMP treatment of Leydig cells limit the extent of induction of 17 alpha-hydroxylase and C17-20 lyase. Treatment of Leydig cell cultures with 8-bromo-cAMP in the presence of aminoglutethimide, an inhibitor of cholesterol side-chain cleavage, resulted in a 4- to 7-fold enhancement of cAMP-mediated induction of the 17 alpha-hydroxylase and C17-20 lyase activities and, after 11 days of treatment, completely restored the activities to those found in freshly isolated Leydig cells. Treatment with aminoglutethimide in the absence of cAMP had no effect on these enzyme activities. Addition of the steroid products androstenedione and/or testosterone (5 microM) to cAMP-plus amino-glutethimide-treated cultures caused a significant reduction in cAMP-mediated induction of microsomal P-450, while addition of estradiol (50 nM) had no significant effect. 3 beta-Hydroxysteroid dehydrogenase-isomerase, another microsomal enzyme that is not a P-450 enzyme, was not induced by cAMP in either the presence or absence of aminoglutethimide. The data suggest that Leydig cell microsomal P-450 activities are maintained in vivo by a balance between two processes: cAMP-mediated induction and steroid product-induced degradation.